Oral infection of experimental rats with 10 K colony forming units of Salmonella ochiogu resulted in clinical salmonellosis in 42 of 98 (43%) rats and a carrier state in 56 of 98 (57%). Infection was characterized by septicaemia, pneumonia and loss of condition. Organisms were shed in faeces on the first day after infection and cultures of most visceral organs revealed good systemic dissemination of the serotype, which was pathogenic to experimental rats.
Rodents are generally recognized as carriers of most species of salmonellae, and in some circumstances may be clinically affected. Such serotypes as Salmonella montevideo have been isolated from mice, but with no reports of causing epidemic disease (Margard & Litchfield, 1963) . Other serotypes such as Salmonella enteritidis and S. typhimurium have been reported to be pathogenic for mice (Habermann & Williams, 1958; Margard & Litchfield, 1963) . Some of the documented serotypes are species-specific, causing severe infections in rodents, whereas others are of relatively low pathogenicity (Kirchner, Dixon, Lentsch & Wagner, 1982) . The serotype, S. ochiogu has been previously reported to cause clinical salmonellosis in laboratory guineapigs (Onyekaba, 1983) and in a more recent work its pathogenicity has been established in laboratory New Zealand white rabbits (Onyekaba, 1984) . In this investigation, the pathogenicity of S. ochiogu was studied in laboratory rats.
Material and methods

Bacterial strain
The strain of Salmonella ochiogu derived from an epidemic outbreak in guineapigs in 1981, was used for experimental infection. The virulence of the organism was maintained by routine passage in guineapigs. The organisms were reisolated and stored on a nutrient agar slope at room temperature. Bacteria for experimental infection were obtained from 24 h nutrient broth cultures grown at 37°C.
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Experimental animals 108 disease-free male and female commercially bred Swiss Albino rats aged between 52 and 60 weeks and weighing between 140-149 g. were used for the pathogenicity studies and recovery of Salmonella ochiogu. The animals were housed in groups of 4 and 5 in conventional type III rat cages (Forth-Tech Services Ltd, Mayfield, Dalkeith. Midlothian, Scotland). They were fed ad libitum on sterilized commercial rodent diet (Pfizer Nigeria Ltd, Lagos, Nigeria), and allowed water.
Infection procedure
Animal faeces were thoroughly screened before infection and were found to be free of salmonellae. 2 groups of 8 rats were used as uninfected controls, while the remaining groups of 100 rats were infected orally with lOX colony-forming units (CFU) of Salmonella ochiogu by means of a sterile syringe attached to a plastic tube. Animals were closely monitored for clinical changes for 30 days.
Faecal examination
Pooled faecal samples were collected from each of the cages and individually cultured for a period up to 30 days. The faecal samples were inoculated into selenite F broth and incubated at 43°C for 18 h. Subcultures were plated on freshly prepared deoxycholate citrate agar (DCA) and incubated at 37°C for 24-48 h. Suspected colonies were reisolated, subcultured and tested biochemically for their sugar reactions. Cultures that exhibited characteristic Salmonella biochemical reactions were confirmed serologically with polyvalent '0' and 'H' and monospecific Salmonella antisera.
Post-mortem examination
All rats that died during the experiment were autopsied; those that survived the duration of experiment were humanely killed and autopsied. Samples of lungs, liver, mesenteric lymph nodes, spleen and bile, were prepared and cultured for bacteriological examination. The tissue specimens were also harvested for histopathological studies.
Tissue specimens fixed in neutral buffered 10%, formalin were embedded in paraffin wax and processed to produce sections (4~tm) which were stained with haematoxylin and eosin.
Haematological examination
Blood samples were collected from 10 infected rats and 8 controls by cardiac puncture. Packed cell volume (peV), total white cell count and differential leucocyte count were performed according to the methods recommended by Kelly (1977) .
Results
Clinical findings
2 inoculated rats died a few hours after infection; there were no obvious pathological findings. Death was probably due to exhaustion following experimental manipulation.
42 of the remaining 98 rats (43%) infected with Salmonella ochiogll developed clinical disease and later died before the termination of the experiment. Appetite was good generally, until 15 days postinfection, beyond which it became depressed and the animals wcre dull and weak. Many infected rats were dyspnoeic midway through the experiment and produced abnormal respiratory noises. 2 of 98 rats had oedema of both fore and hindlimbs. Mild diarrhoea was observed in only very few rats. 56 of 98 (57%) of the inoculated rats did not develop any clinical disease and looked healthy up until the period of termination of the experiment.
149
The 2 groups of 8 uninfected controls did not show any signs of disease. The mortality pattern is illustrated in Table 1 .
Pathology
Gross findings Significant gross pathological lesions were seen in organs from the 42 clinically ill rats. These included moderate to severe splenomegaly in 35 (83%) and lymph nodes were moderately enlarged. Abscesses in the lungs were observed in 2 animals and congestion with marked pulmonary hyperaemia in 20 others. There were blood-stained serous exudates in both' the thoracic and abdominal cavities of the dead rats. The kidneys and livers of most of the rats were soft in consistency, enlarged and had marked petechiation.
At autopsy the rats weighed between 99·76-119·60 g.
There were no pathological lesions nor marked weight loss in the remaining 56 of 98 infected rats (weights 137·50-150·35 g) and 8 controls (weights 141·4-152·0 g).
Histology
The most consistent lesions in the livers were fatty infiltration of hepatic cells as well as mild lymphocytic infiltration into the sinusoids. In some animals congestion of the liver, as well as solitary granulomas were also seen on occasion. No histopathological examination was made of the oedematous limb muscles. Bronchitis, haemorrhages in the pulmonary interstitium and alveolar spaces and occasional cellularity of alveolar walls were seen in most animals. Lymph nodes in most cases were oedematous and hyperaemic with moderate accumulation of monocytes in the pulp, particularly around the sinuses. The spleen in 83'}'o of rats showed severe hyperaemia and enhanced cellularity of the red pulp.
Microbiology
Salmonel/a ochiogll was shed in the faeces of all inoculated rats from 1st-30th day post-infection. The spleen, liver, bile, mesenteric lymph nodes and lungs had positive Salmonella isolations.
H aema/ology
The average pev of 10 infected rats was 30% and the total leucocyte count was 3220 cells mm. For the differential white cell count the average polymorphonuclear cell count was 55%, lymphocytes 41 %, monocytes 1·5%, while eosinophils was 23% (Table  2 ). For the 8 uninfected controls, the average packed cell volume (peV) was 40%, while the polymorphonuclear cells was 32%, lymphocytes 61 %, monocytes 0%, and eosinophils was 7%. The average white cell count was 4680 leucocytes mm (Table 2 ).
Discussion
The results of experimental infection established the fact that S. ochiogll has pathogenic potential in rats. 42 of 98 (43%) infected rats died following exOnyekaba perimental infection, as against a 100% mortality in rabbits in recent experiments (Onyekaba, 1984) and 21·7% in an epidemic outbreak in laboratory guineapigs (Onyekaba, 1983) . There was no marked anaemia following infection in rats (peV 30%), while in rabbits and guineapigs anaemia was reported (peV 16% and 28% respectively).
The recovery of the serotype from all the tissues and faeces for a long period indicated great ability of the serotype to be excreted both in faeces and other body secretions.
The same degree of tissue dissemination has been noted for this serotype in rabbits (Onyekaba, 1984) , as well as for such a serotype as Salmonel/a agona, S. ana/11m and S. oranienbllrg in experimental infection of mice (Kirchner e/ al., 1982) .
Extensive fatty degeneration of liver cells was a prominant feature following infection in rats and in our previous investigation on rabbits, but this did not occur in natural infection of guineapigs. Additionally, extensive haemorrhages and congestion of the liver was noticed in rats. All 3 species of laboratory animals, namely guineapigs rabbits and rats, showed consistent respiratory involvement following infection with S. ochiogll. In laboratory rats a carrier state has been demonstrated with this serotype, in 57% of animals used for the experiment. This is very significant, especially in developing countries, where most laboratory animal experimentation now relies on large supplies of rats for vital aspects of biomedical and related research. Latent infection with this serotype may therefore 
